The nitric oxide (NO) complexes of native myeloperoxidase and a modified myeloperoxidase (a cytochrome oxidase-like derivative) were investigated by absorption and electron paramagnetic (spin) resonance (ESR) spectrometries. The ferrous native myeloperoxidase formed two different complexes with NO, at low and high NO concentrations, while the ferrous modified myeloperoxidase formed only one complex regardless of the concentration of NO. The ESR spectrum of the NO complex of native myoloperoxidase (ferrous form) showed a characteristic triplet-triplet hyperfine structure, indicating a six-coordinate heme, and that of the modified myeloperoxidase (ferrous from) showed a single triplet hyperfine structure, indicating a five-coordinate heme. These results reveal that the native myeloperoxidase has two binding sites to NO, probably heme iron and the formyl group (-CHO) on the porphyrin ring of heme, and that the modified myeloperoxidase has only one such binding site, probably heme iron. Thus, the modification caused the loss of one binding site, probably that corresponding to the formyl group in the native myeloperoxidase.
complex having light absorption peaks at 424 and 600 nm was produced from the reaction between ferrous modified myeloperoxidase and its equivalent amount of NO (Fig. 2) . When the ferrous modified myeloperoxidase was titrated with NO , the change in absorbance was proportional to the amount of NO added up to the amount equivalent to the ferrous modified enzyme (inset of Fig. 2 ). Further bubbling of excess NO did not convert the NO-complex into a new one .
The complex was also formed from the ferrous modified myeloperoxidase in the presence of sodium hydrosulfite and sodium nitrite. In both reaction systems, only one species of NO complex was found , and both complexes exhibited essentially the same light absorption spectra (Table 1) . Figure 3 shows the ESR spectra of NO-ferrous native myeloperoxidase and NO-ferrous modified myeloperoxidase. These ESR samples were characterized respectively as NO-ferrous native myeloperoxidase and NO-ferrous modified myeloperoxidase complexes by spectroscopy, i.e., the former had the same light absorption peaks at 450 and 628nm as those of the NO complex II observed in the experiment of Table 2) , indicating a five-coordinate heme.
Discussion
The results in Figure 1 and Table 1 But, the light absorption peaks of NO-ferrous native myeloperoxidase complex I (Fig. 1, curve c) , and the light absorption peaks of NO complex II (Fig. 1 , curve d), were both not in agreement with those of the nitrite-myeloperoxidase complex30), as in Table 1 . From this, we concluded that there was no possibility that the replacement of NO with nitrite ion (NO2-), similar to the replacement with cyanide, occurs during the reaction of NO-ferrous native myeloperoxidase complex I or II molecules and the nitrite ion. However modified myeloperoxidase, like the ferric native enzyme, reacts with cyanide5) and in the reaction between the ferric modified enzyme and cyanide two different cyanide complexes were formed7). In the present study, however, only one NO complex, having an absorption spectrum similar to NO-cytochrome oxidase32), was formed between the ferrous modified enzyme and NO ( Fig. 2 and Table 1 ). This difference indicated that the loss of one binding site to NO was caused by the modification of myeloperoxidase. The formyl group of heme a interacts with an amino acid residue such as -NH, of lysine at an alkaline pH33,34) and or an SH group in the frozen state35), as in case of cytochrome oxidase. Similar interactions may occur in the modified myeloperoxidase (Fig. 4 B) . Thus, it seems that NO can react only with the heme iron in the modified enzyme. Since native myeloperoxidase reacted with an equivalent amount of NO to form NO complex I , the native and modified myeloperoxidases were found to have comparable affinities to NO (insets of Figs. 1 and 2 ). This suggests that the first binding site to form NO-complex I in the native myeloperoxidase molecule is the iron of heme (Fig. 4 A).
The ESR spectra of NO complexes of native and modified myeloperoxidases in Figure 3 clearly show hyperfine structures of a triplet of triplets and a single triplet, respectively. These characteristic hyperfine structures are specific to the heme iron and are not found in the ESR spectra of non-heme irons. From the present ESR spectra, it was concluded that the fifth (proximal) ligand of the heme iron in native myeloperoxidase is a nitrogen atom, probably the N nucleus of a histidine residue of the protein moiety, which bonds tightly with the iron of heme (Fig. 4 A) , and the fifth (proximal) ligand of the heme iron in the modified myeloperoxidase may also be the nitrogen atom of a histidine residue in the protein moiety of this enzyme, although the bond between the iron and the proximal ligand is weakened (Fig. 4 B) . This Thus, it was ascertained by measuring the absorption spectra that the native myeloperoxidase had two binding sites to NO, and the modified myeloperoxidase had only one binding site to NO; and in their ESR spectra the NO-native and modified myeloperoxidases revealed hyperfine structure of a triplet-triplet , which indicated a six-coordinate heme , a single triplet, which indicated a five-coordinate heme . From these observations, it was concluded that the two binding sites to NO in native myeloperoxidase were probably the iron of heme and the formyl group on the porphrin ring of heme, and that the fifth (proximal) ligand of the heme iron was probably the N nucleus of a histidyl residue of the protein moiety , which bonds tightly with the iron of heme (Fig . 4 A) . The interaction of a formyl group of heme with an amino acid residue such as Asp9) of the protein moiety in the native myeloperoxidase molecule may be a relatively weak bond cleaved by NO . In the modified myeloperoxidase, the binding site to NO may also be the iron of heme, which in this case interacts weakly or does not bond with the fifth (proximal) ligand , probably the N nucleus of an amino residue in the protein moiety of this enzyme (Fig. 4 B 
